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The Inflammatory Response in Mouse Lung after
Acute Sulfur Dioxide Exposure
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Background: Effect of sulfur dioxide(SO;) exposure on airway is well known but little about the
effect of 8O, exposure on lung parenchyme. This study is to determine if short term exposure to
SO, in concentration commonly found in industrialized environment cause potentially harmful
effect on the lung parenchyme,and to evaluate the exposure time-response relationship between
short term exposure to SO, and the inflammatory response in mouse lung.

Method: Sppm SO, gas was used and 48 mice were grouped into control(10), 30(9), 60(11), and
120 minute exposure(18) group.In each group,bronchoalveolar lavage(BAL) was done immediately
after and at 1,2,3 days after exposure. Histological examination was performed in control and 120
minute exposure group.

Results:

1) Cell response in bronchoalveolar lavage fluid.

In 30 and 60 minute exposure group, compared to the control group, lymphocyte count has
significantly increased(p<0.05) at 1 day after exposure but did not differ at 2 days after exposure.
In 120 minute exposure group,also compared to the control group, there was significant increase
in total cell,macrophage, and lymphocyte count at 1 day after exposure, (p<0.05) which lasted for
2 days but did not significantly differ at 3 days after exposure.

2) Histological findings in 120 minute exposure group.
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In the airway, mild epithelial cell damage and ciliary loss were noted but there was no evidence

of inflammatory cell infiltration. Interstitial inflammatory infiltration was noted at 1 day after ex-

posure,which lasted for 3 days after exposure and there was no evidence of edema or fibrosis in

the interstitium

Conclusions: These data indicate potentially noxious effect of SO2 on the lung parenchyme as

well as the airway at exposure level that are regarded as relatively safe, and the duration of injury

depends on the exposure time.
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Table 1. Cells in BAL Fluid of the Control Group

Subject Total MAC LYM POL
No. number of cells
X 10%ml X 10%ml % X 10%/ml % X 10%m %
1 8 7.12 89 0.64 8 0.24 3
2 4 3.68 92 0.28 7 0.04 1
3 5 450 90 0.40 8 0.10 2
4 8 7.04 88 0.88 11 0.08 1
5 6 5.70 95 0.18 3 0.12 2
6 5 4.65 93 0.35 7 0.00 0
7 7 6.44 92 042 6 0.14 2
8 6 570 95 0.30 5 0.00 0
9 4 3.88 95 045 5 0.00 0
10 7 5.95 85 1.05 15 0.00 0
MEAN£SD 6.00+1.49 546+1.25 0.47+0.29 0.07+0.08

Note : MAC - Macrophage , LYM - Lymphocyte , POL - Polymorphonuclear cell
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Table 2. Results of the Analysis of BAL Fluid of the 30 Minute Exposure Group

Group 30 Minute Exposure Group(N=9)
Control Group immediately after 24 hours after 48 hours after
Cell (N=10) exposure exposure exposure
counts (N=3) (N=3) (N=3)
Total number
of cells
(x10%/ml) 6.00+1.49 533+153 10.3314.62 633115
Macrophages '
(% 10%ml) 546+125 4.86+1.45 8.18%:3.42 570+1.05
Lymphocytes 0.47+029 0.41+0.13 213+ 1.68%* 0.59+0.10
(X10%/ml)
Polymorphonuclear 0.07+0.08 0.06+0.05 0.020.03 0.05%0.08

cells (x10*ml)

Note : Data are expressed as MeantS.D. ** p < 0.05 (by Mann-Whitney test)

’
Table 3 . Results of the Analysis of BAL Fluid of the 60 Minute Exposure Group

60 Minute Exposure Group(N = 11)

Grou
Cell i Control Group  immediately after 24 hours after 48 hours after 72 hours after
(N=10) exposure exposure exposure exposure
counts N =3 N =3 N =3 N =2
Total number
of cells 6.00+1.49 567+153 11.33+6.02 7.02+2.65 7.50+0.71
(X 10%mi)
Macrophages 5461125 5.17+137 9.92+503 6.50+2.18 6.651+0.78
(X 10%ml)
Lymphocytes 047%0.29 043+0.17 1.40+1.06" 0.39+0.38 0.74+0.14
(X 10*/ml)
Polymorphonuclear 0.07+0.08 0.07+0.09 0.02+0.03 0.12+0.16 0.12+0.06

cells (X 10*/ml)

Note : Data are expressed as Mean*S.D. ** p < 0.05 (by Mann-Whitney test)
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Table 4 . Results of the Analysis of BAL Fluid of the 120 Minute Exposure Group

120 Minute Exposure Group(N = 18)

Grou
Cell i Control Group  immediately after 24 hours after 48 hours after 72 hours after
(N=10) exposure exposure exposure exposure
counts N = 5) - 5) (N =5) N = 3)
Total number
of cells 6.001.49 5601230 1020+227" 11.60+4.72" 6.67+2.80
(X 10%/ml)
Macrophages 5461125 5.13+221 8.84+252" 925+329" 5.57+1.26
(X 10%ml)
Lymphocytes 0.47+0.29 0431021 125+043" 203+127" 1.02+0.93
(< 10Yml)
Polymorphonuclear 0.07+0.08 0.04£0.04 0.11%0.11 0.30+028 0.08:0.09

cells (X 10%ml)

Note : Data are expressed as Mean+S.D.

** p < 0.05 (by Mann-Whitney test)

Fig. 1. Large airway of the control group (H & E stain
X 400).
The lining respiratory epithelium is ciliated
and well maintained.
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Fig. 2. Large airway of the 120 minute exposure
group (H & E stain x<400).
The lining respiratory epithelium is focally
destroyed and replaced by cuboidal epithelium
without cilia.
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Fig. 3. Small airway of the control group(H & E stain
X 400).
The lining respiratory epithelium is ciliated
and well maintained

Fig. 4. Small airway of the 120 minute exposure
group (H & E stain x400).
The lining respiratory epithelium is focally
degenerated with loss of cilia
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Fig. 5. Lung parenchyme of the control group(H & E
stain X 400).
Normal alveolar spase and interstitium without
inflammatory cell infiltration.

Fig. 6. Lungparenchyme of the 120 minute exposure
group(H & E stain X400).
The interstitium is infiltrated by inflammatory
cells and there are no pulmonary edema or
fibrosis.
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